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4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 16.1 9-39 and 110 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 09 July 2003 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 19 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) El Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 20060924 



Application/Control Number: 10/614,807 
Art Unit: 1742 



Page 2 



DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 25 
August 2006 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 16 and 19-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pavate et al (US 6,391 ,163) in view of Perry et al (US 6,896,748). 
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Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 

However, Pavate et al do not teach the grain size of the copper sputtering target. 
Pavate et al does include a teaching regarding the grain size (see col. 2, lines 55-59, 
col. 3, lines 2-4 and col. 3, line 66 to col. 4, line 3), such that the grain size should be 
kept as small as possible to achieve better sputtering characteristics. 

Perry et al teach (see abstract and col. 3, lines 42-46) a method of forming 
copper alloy sputtering targets that achieves grain sizes as small as 0.1 jum. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the process of Perry et al to make the sputtering targets of Pavate et al so that the 
sputtering targets of Pavate et al would have had as small a grain size as possible as 
suggested by Pavate et al. 

Regarding claims 18-21, Perry et al teach (see col. 4, lines 8-18) that the process 
achieved a uniform microstructure throughout the target. Thus, one of ordinary skill in 
the art would have expected the resultant sputtering target to have had a uniform grain 
size (less than 10% standard deviation) and hardness (less than 3.5% standard 
deviation). 

Regarding claim 22, Perry et al suggest (see col. 4, lines 43-60) that when the 
sputtering target had sufficient strength, it could be used as a monoblock with a backing 
plate. 
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Regarding claim 23, Pavate et al suggest using a backing plate. It would have 
been within the expected skill of a routineer in the art to have selected an appropriate 
backing plate attachment method, such as diffusion bonding with a bond yield strength 
of greater than about 15 ksi. 

Regarding, claims 24-26, Pavate et al teach (see col. 2, lines 55-64) that the 
crystallographic orientation of the sputtering target was known to be a result effective 
variable. Therefore, it would have been obvious to one of ordinary skill in the art to 
have optimized the orientation of the sputtering target in order to achieve proper 
sputtering results. 

Regarding claim 27, Pavate et al suggest Al, Zn or Mg. 

Regarding claim 28, Pavate et al teach a preferred range of alloy additive of 0.01 
wt% to 5 wt%. 

5. Claims 29, 30 and 32-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Perry et al (US 6,896,748). 

Perry et al teach (see abstract, col. 2, lines 6-27 and col. 3, lines 25-46) a copper 
alloy sputtering target including less than 10 wt% alloying elements with an average 
grain size of from 0.1-7.5 urn. Perry et al teach (see col. 4, lines 8-17) that the 
sputtering target has a uniform microstructure. Therefore, one of ordinary skill in the art 
would have found it obvious to have made the sputtering target with a grain size 
uniformity with a standard deviation of less than about 15% throughout the target. 

It would have been obvious to one of ordinary skill in the art to have selected the 
alloying element from the list disclosed in claim 29. 
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Regarding claim 30, since the sputtering target of Perry et al had a uniform 
microstructure, one of ordinary skill in the art would have found it obvious to have made 
the sputtering target with a grain size uniformity with a standard deviation of less than 
about 10% throughout the target. 

Regarding claim 32, since the sputtering target of Perry et al had a uniform 
microstructure, one of ordinary skill in the art would have found it obvious to have made 
the sputtering target with a hardness uniformity with a standard deviation of less than 
about 5% throughout the target. 

Regarding claim 33, Perry et al suggest (see col. 4, lines 43-6) making the 
sputtering target as a monoblock. 

Regarding claim 34, Perry et al admit that backing plates had been used. It 
would have been obvious to one of ordinary skill in the art to have used a backing plate 
with the sputtering target of Perry et al if more strength were desired in the sputtering 
target. It would have been within the expected skill of a routineer in the art to have 
selected an appropriate backing plate attachment method, such as diffusion bonding 
with a bond yield strength of greater than about 15 ksi. 

Regarding claims 35-37, crystallographic orientation was known to be a result 
effective variable in the prior art (see Pavate et al (col. 2, lines 55-64)). Therefore, it 
would have been obvious to one of ordinary skill in the art to have optimized the 
orientation of the sputtering target in order to achieve proper sputtering results. 
6. Claims 31, 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Perry et al (US 6,896,748) in view of Pavate et al (US 6,391 ,163). 
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The teachings of Perry et al are described above. 

Perry et al are silent with respect to the identity of the alloying element and the . 
hardness of the resulting alloy. 

Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used Mg, Zn or Al as the alloying element in order to achieve the increased hardness of 
the sputtering target so that the resulting sputtering properties could be improved. 

Regarding claim 39, Pavate et al teach a preferred range of alloy additive of 0.01 
wt% to 5 wt%. 

7. Claim 1 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perry 
et al (US 6,896,748) in view of Nagano et al (US 2001/0035238) and Pavate et al (US 
6,391,163). 

The teachings of Perry et al are described above. 

Perry et al are silent with respect to the identity of the alloying element and the 
hardness of the resulting alloy. 

Nagano et al teach (see abstract and paragraphs 5-8 and 21-28) a copper 
sputtering target including 0.001-1.0 at% additions of various alloying elements to 
improve the thermal stability and to refine the grain structure. Nagano et al disclose (in 
paragraph 27) a laundry list of suitable alloying elements that improved the 
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electromigration resistance and/or thermal stability which included Cd, Ca, Au, Ag, Be, 
In, B, Ga, Mn, Sn, W, Cr, Co, Te, Ti, Zr, Sc, Pt, Nb, Re, Mo and Hf. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used one of the disclosed elements as the alloying element as suggested by Nagano et 
al in order to achieve a sputtering target with better electromigration resistance and/or 
thermal stability. 

Neither Nagano et al nor Perry et al include teaching about the hardness of the 
resulting sputtering target. 

Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 

Therefore, it would have been obvious to one of ordinary skill in the art either (1) 
that the alloying additions of Nagano et al would have produced the increased hardness 
similarly to Pavate et al (since Nagano et al also suggest using Zn, Fe or Ni as the 
alloying element) or (2) to have used Mg, Zn or Al as an additional alloying element in 
order to achieve the increased hardness of the sputtering target so that the resulting 
sputtering properties could be improved. 

Response to Arguments 
8. Applicant's arguments filed 25 August 2006 have been fully considered but they 
are not persuasive. Applicant has argued that the combination of Pavate et al and Perry 
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et al do not teach the claimed grain size or the claimed standard deviation of grain 
and/or hardness uniformity. 

In response, the recrystallization annealing of Perry et al occurs at the end of the 
processing treatment. Thus, Perry et al does not teach intermediate recrystallization 
annealing. Additionally, Perry et al teach (see col. 4, lines 34-42) that if the 
recrystallization temperature is too high, there is an undesired growth of grains. Thus, 
the annealing temperature is kept to a minimum to prevent undesired grain growth. 
Further, Applicant's specification states that the intermediate annealing is optional 
(paragraph 59 of the specification as filed). Thus, by Applicant's own admission, the 
intermediate sub-crystallization annealing was not critical to achieving the claimed grain 
size. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Harry D Wilkins, III 
Primary Examiner 
Art Unit 1742 
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